MATHS

BOOKS - SHARAM PUBLICATION

APPLICATIONS OF DERIVATIVES

1. Write the interval in which the function

sin?z — x is increasing.

[ o Watch Video Solution


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_XuCpRNpv2f9Q

2. Write that condition of Rolle’s theorem
which is violated by the function

f(z) = |z — 1] in [0, 2].

o Watch Video Solution

3.or the curve y = 3z? + 4z, find the slope of
the tangent to the curve at a point where x-

coordinate is — 2

o Watch Video Solution



https://dl.doubtnut.com/l/_XuCpRNpv2f9Q
https://dl.doubtnut.com/l/_NtXbEUymdNct
https://dl.doubtnut.com/l/_HuvvH93kjeNQ

4. What is the acceleration, at the end of 2 s of

the particle that moves with rule s = \/t + 1

?

o Watch Video Solution

5. Write the interval in which the function

sin® z — z is increasing.

o Watch Video Solution



https://dl.doubtnut.com/l/_HuvvH93kjeNQ
https://dl.doubtnut.com/l/_HgNbGcked8ib
https://dl.doubtnut.com/l/_Kaa5GCHy6J8e
https://dl.doubtnut.com/l/_mfoMvVFKe9oS

6. Write the maximum value of the function

Yy = z° in the interval [1, 5].

o Watch Video Solution

7. Mention the values of xfor whichthe

function f(x) = z° — 12z is decreasing,

o Watch Video Solution

8. Find the point on the curves x = a(@ - sin 6)

and y=a(1 - cosf), at which the tangent is


https://dl.doubtnut.com/l/_mfoMvVFKe9oS
https://dl.doubtnut.com/l/_BmsXdgHl1vuJ
https://dl.doubtnut.com/l/_NgcjcPkjRx9k

parallel to X-axis.

o Watch Video Solution

9. If the tangent at each point of the curve

y= x> —az® 4+ z + 1is inclined at an acute
angle with the positive direction of x-axis then

find a.

° Watch Video Solution



https://dl.doubtnut.com/l/_NgcjcPkjRx9k
https://dl.doubtnut.com/l/_74c4i2nkEzgJ

10. Find the open interval in which

f(z) = :13%, x > O0is decreasing.

o Watch Video Solution

11. Find the intervals in which the function

Inx . . : :
Yy = —— Is increasing and decreasing.
x

o Watch Video Solution



https://dl.doubtnut.com/l/_NQ2eXq55zUOi
https://dl.doubtnut.com/l/_g7ep3lfgO6KZ

12. For which value of x, the function f(x) = 5-6x

Is iIncreasing.

o Watch Video Solution

13. What is thevalue of a for which the

function f(xz) = asinz + —sin3x hasan

3

T
extremum atx = E?

o Watch Video Solution



https://dl.doubtnut.com/l/_cPBlrd2D6VkP
https://dl.doubtnut.com/l/_bKux6KLtDHVy

T
14. If f(x) = sin x + 2 in the interval [ — 5 E},

what can you say about the greatest value of

f(x)?

o Watch Video Solution

15. Find interval (s) in which the function
f(z) =sinx 4 cosz, z € (0,7 /2) is

increaing or decreasing.

o Watch Video Solution



https://dl.doubtnut.com/l/_5aEYeNHe04Uh
https://dl.doubtnut.com/l/_GuRD7uvxXeta
https://dl.doubtnut.com/l/_srVO1Nr3Wa4D

16. Find the extreme points of the function

y=z+ .

o Watch Video Solution

17. What is the equation of the normal to the

1 1
curve y = ,/x at the point (Z, 5)?

° Watch Video Solution



https://dl.doubtnut.com/l/_srVO1Nr3Wa4D
https://dl.doubtnut.com/l/_d4TnRYvzr4Rz

18. Write the equation of the tangent to file

curve y = |x|at the point (-2, 2).

° Watch Video Solution

19. If the tangent to the curve z = at?, y = 2at
is perpendicular to x-axis then what is its point

of contact ?

° Watch Video Solution



https://dl.doubtnut.com/l/_6LQvWmmDiez8
https://dl.doubtnut.com/l/_HthN7XhcDvLI

20. What is the equation of the normal to the

curve y = sinx at (0, O)

° Watch Video Solution

21. If f(z) = z° + az® + bz + 5sin’z be an
increasing function on the set R, then what is

the relation between aand b ?

° Watch Video Solution



https://dl.doubtnut.com/l/_S7EA0I8z9L9c
https://dl.doubtnut.com/l/_PTs58RcvKtPu

22.If f and g are two increasing functions then

show that fog is an increasing function.

° Watch Video Solution

23. Mentionthevaluesofxfor which thefunction

f(z) = z* — 12z is increasing.

o Watch Video Solution



https://dl.doubtnut.com/l/_Szku8E6Ow728
https://dl.doubtnut.com/l/_7sNSh8qCOpDH

24. Write the maximum value of the function

Yy = z° in the interval [1, 5].

o Watch Video Solution

25. What is the slope of the normal to the

curve 2y = 3 — z? at the point (1,1)?

o Watch Video Solution



https://dl.doubtnut.com/l/_jmxajltdFSGw
https://dl.doubtnut.com/l/_ZSnUVEplAVrM

26. Find the equation of the tangent to the
curve z = y* — 1 at the point where the slope

of the normal to the curve is 2.

o Watch Video Solution

27. Find approxiamately the difference
between the volumes of two cubes of sides 4

cm and 4.03 cm.

o Watch Video Solution



https://dl.doubtnut.com/l/_aIJ3xPSi2LMS
https://dl.doubtnut.com/l/_HfEttwqTyAG2
https://dl.doubtnut.com/l/_Mfwy0Ix83Nrx

28. Find the open interval in

f(z) = :13%, x > O0is decreasing.

which

o Watch Video Solution

lim

0y
29. Evaluate ¢ — E(secaz — tanx)

o Watch Video Solution

30. Find the intervals in which the function

Inx

Yy = —— is increasing and decreasing.

T



https://dl.doubtnut.com/l/_Mfwy0Ix83Nrx
https://dl.doubtnut.com/l/_u2PXsXFhbvI3
https://dl.doubtnut.com/l/_IJQnEnjIKK3p

I 0 Watch Video Solution I

31. Write the equation of the tangent to file

curve y = |z|at the point (-2, 2).

o Watch Video Solution

32. Find the intervals in which the function

Inz . . .
y = —— is increasing and decreasing.
x

o Watch Video Solution



https://dl.doubtnut.com/l/_IJQnEnjIKK3p
https://dl.doubtnut.com/l/_CA3j9BSNX2sb
https://dl.doubtnut.com/l/_tBk4zfuwzU2B
https://dl.doubtnut.com/l/_3qH5rvTthKKH

33. Write the set of points, where the function

f(z) = z* has relative (local) extreme.

o Watch Video Solution

34. Determine the interval in which

() = z’ + 30 +3 is decreain
T = T &

o Watch Video Solution

35. Write slope of the tangent to the curve

y = +/3sinz + cosz at [%, 2}


https://dl.doubtnut.com/l/_3qH5rvTthKKH
https://dl.doubtnut.com/l/_TVCBSsJ1bSHZ
https://dl.doubtnut.com/l/_1Kkfx4sjq58y

° Watch Video Solution

36. What is the slope of the normal to the

2

2
curve rs + ys

= 20 at the point (8, 64)?

o Watch Video Solution

37. Write'the x-coordinate of the extreme point

of the function y = cosx + sinz, x € [O, %]

° Watch Video Solution



https://dl.doubtnut.com/l/_1Kkfx4sjq58y
https://dl.doubtnut.com/l/_pgLXtgpi0u8U
https://dl.doubtnut.com/l/_c3OtTirGjqI4
https://dl.doubtnut.com/l/_MOfHW2rRqHRl

38. For what value of x, is the function

f(z) = 3 — 2z the maximum?

o Watch Video Solution

39. Write the subinterval of (0, 7) in which sin

T\ . . .
(:c + Z) IS InCreasing.

° Watch Video Solution



https://dl.doubtnut.com/l/_MOfHW2rRqHRl
https://dl.doubtnut.com/l/_t15C8Z4lCMKl

40. The «curves y=4z?+2zx —8 and
Yy = 3 — z + 10 touch each other at the

point (3, 4). TRUE or FALSE

o Watch Video Solution

41. Show that the tangent to the curve

r = a(t — sint),y = at(1 + cost) at
T

t =
2

has slope.(1- pi/2)

o Watch Video Solution



https://dl.doubtnut.com/l/_gSvTBvtqeFPp
https://dl.doubtnut.com/l/_uyxf7dYy0TNs
https://dl.doubtnut.com/l/_3LfbUl7IrgYS

42.Find the approximate value of 1/48.96

o Watch Video Solution

43. Find the point on the curve
2 2 _
x4ty —4dzy+2=0

where the normal is paralell to the x-asis.

o Watch Video Solution



https://dl.doubtnut.com/l/_3LfbUl7IrgYS
https://dl.doubtnut.com/l/_9xXo0X1KptyU

44, Show that 2 sin x + than x ge 3x all x in (O,

pi/20).

° Watch Video Solution

45. Show that the sum of the intercepts on the

coordinate axes of any tangent to the curve

NEE VS J/a is constant.

° Watch Video Solution



https://dl.doubtnut.com/l/_aoazB2o4b3IA
https://dl.doubtnut.com/l/_QHgTKNw7b0Ln

46. Find the interval in which the function
f(z) = 3z* —42® — 122> +5 is  strictly

increasing.

o Watch Video Solution

47. Find the interval in which the function
f(z) = 3z* —42® — 122> +5 is  strictly

increasing.

o Watch Video Solution



https://dl.doubtnut.com/l/_bsTorl49CjDB
https://dl.doubtnut.com/l/_xdvG97bXiyvB
https://dl.doubtnut.com/l/_obxxKxBFr73K

4sin6

48. Prove that: y = — 6 is an
2 + cos 6
increasing function in [0,pi/2]
o Watch Video Solution
49, Show that the function

f(z) = 2° — 32> + 3z, € R is increasing

on R.

o Watch Video Solution



https://dl.doubtnut.com/l/_obxxKxBFr73K
https://dl.doubtnut.com/l/_1z42c1Tf2pTG

50. Find the.equations of tangent and normal

to the curves £ = asin® 6 and y = a cos® 6 at

0=

o Watch Video Solution

51. Find the points on curvey = 2> — 11z + 5

at which equation of the tangent is y = x-11

o Watch Video Solution



https://dl.doubtnut.com/l/_Oo3zfHbOpOqq
https://dl.doubtnut.com/l/_zHDKMjQppKoL

52. Find the points onthe curve
z? +y®> — 2z —3 =0 atwhich tangent is

parallel to x-axis.

o Watch Video Solution

53. Find the equation of tangent to the curve

T
x = sindt, y = cos 2tatt = 1

o Watch Video Solution



https://dl.doubtnut.com/l/_gigFxep5GVNj
https://dl.doubtnut.com/l/_yJ8ONVxcFeNL

54. Find the equation of thetangent to the
curve y = z* — 62° + 132% — 10z + 2 at the

point (1, 0)

o Watch Video Solution

55. Find the equation of tangent to the curve

2 + 3y = 3 which is parallel toy - 4x + 5=0

o Watch Video Solution



https://dl.doubtnut.com/l/_d1ZFwVSditWc
https://dl.doubtnut.com/l/_D7wgz3NnC5e4

56. Find the equation of the normal to the

1
curvey = (logz)’ at z = =

o Watch Video Solution

57. The sum of two numbers is 24. Find the

numbers, so that their product is maximum.

o Watch Video Solution



https://dl.doubtnut.com/l/_WKO8SGpWJSf6
https://dl.doubtnut.com/l/_Xy2jmQoi8ns7

58. Find two positive numbers whose product

is 256 and whose sum is least.

° Watch Video Solution

59. Show that all the rectangles with a given

perimeter, the square has the largest area.

o Watch Video Solution



https://dl.doubtnut.com/l/_l9cyTaN7pxRe
https://dl.doubtnut.com/l/_h08Q6hOcAeZ3

60. Find the intervals where function is

increasing function y = cos x + sin x,x €[0, 27]

o Watch Video Solution

61. Show that 2 sin x + than x ge 3x all x in (O,

pi/20).

o Watch Video Solution

62. Find the approximate value of /63.



https://dl.doubtnut.com/l/_oX6oQFOQ69iU
https://dl.doubtnut.com/l/_sWTXqzhFktt9
https://dl.doubtnut.com/l/_xNzqIRn3BnPc

o Watch Video Solution

63. Find the equation to the tangent and
normal tothe parabola y* = 4ax at the point

(atz, 2at) :

o Watch Video Solution

64. Show that no two normals to a parabola

are parallel.

o Watch Video Solution



https://dl.doubtnut.com/l/_xNzqIRn3BnPc
https://dl.doubtnut.com/l/_whtpUaVC0dzs
https://dl.doubtnut.com/l/_0rYUjTTdv4Oz

65. The slope of the curve 2y2 — ax® + bat (1,

-1) is- 1. Find a and b.

o Watch Video Solution

66. Find the equation of the normal to the

curve y = 2z + 3sinxatx=0

o Watch Video Solution



https://dl.doubtnut.com/l/_0rYUjTTdv4Oz
https://dl.doubtnut.com/l/_hltyHNdnrqH2
https://dl.doubtnut.com/l/_sKzM7jku85rt

67. Determine the point on the curve y = In x,
at which the tangent will be parallel to the

chord joining the points P(1, 0) and Q(e, 1).

o Watch Video Solution

68. Find the extreme values of the function

— X -
y = —

° Watch Video Solution



https://dl.doubtnut.com/l/_A7ZDJlquX0Zh
https://dl.doubtnut.com/l/_PtR4FzBZWjUR

69. Find the maximum and minimum value of

1
T+ —
x

o Watch Video Solution

70. Find the intervals in which the function
f(z) = 2z + 92 + 122 4+ 20 is increasing

and decreasing.

o Watch Video Solution



https://dl.doubtnut.com/l/_yOCbRCVRRyxf
https://dl.doubtnut.com/l/_MOFm9hNgA2zz

71. For which value of x, the function

f(z) = 4 — x — z*is maximum or minimum.

o Watch Video Solution

T T
72. etermine the sub-interval of ( 5 5),

in which f(x)=tan x-4x is increasing.

o Watch Video Solution



https://dl.doubtnut.com/l/_OAaEV824PClF
https://dl.doubtnut.com/l/_QVST4odZWGty

73. Find the equation of the normal to the
curve

522 + 3y? = 23 at (2,1)

o Watch Video Solution

74. Find the slope of the tangent to the curve

1
y = (log, )’ atz = =

o Watch Video Solution



https://dl.doubtnut.com/l/_u6dxjx9yyLDq
https://dl.doubtnut.com/l/_EaUawkUZSTWF

75.Find the equation of normal to the curve

3y° = 16z at (3,4).

° Watch Video Solution

76. Determine the point on the curve y = In x,
at which the tangent will be parallel to the

chord joining the points P(1, 0) and Q(e, 1).

° Watch Video Solution



https://dl.doubtnut.com/l/_tRC4fypHMIzY
https://dl.doubtnut.com/l/_6Vl8Ieplef3e

77. Find the equation of the tangent to the
curve z = y* — 1 at the point where the slope

of the normal to the curve is 2.

o Watch Video Solution

78. Find approxiamately the difference
between the volumes of two cubes of sides 4

cm and 4.03 cm.

o Watch Video Solution



https://dl.doubtnut.com/l/_pJCO0onUTd1b
https://dl.doubtnut.com/l/_PxJ2eQHxuB5H
https://dl.doubtnut.com/l/_vwJz44B8DuX9

79. Find the set of value of x where the
function  f(z) = 2z° +3z*> — 36z — 7 s

increasing or decreasing.

o Watch Video Solution

80. Find the value ofx for which the function
f(z) = z*—4z> + 42> — 1 is maximum or

minimum.

o Watch Video Solution



https://dl.doubtnut.com/l/_vwJz44B8DuX9
https://dl.doubtnut.com/l/_VJHH87lylIpw
https://dl.doubtnut.com/l/_kl3RoE8vkWE4

81. Find the extreme point of the function

f(x) =sinzcosz, z € (%, %)

° Watch Video Solution

82. Using differential, find approximately the
difference between the volumes of two cubes

of sides 2 cm and 2.01 cm.

° Watch Video Solution



https://dl.doubtnut.com/l/_kl3RoE8vkWE4
https://dl.doubtnut.com/l/_GWk9tkeyUgwj

83. Show that the semivertical angle of a cone
of given slant height is tan'+/2 when its

volume is maximum.

o Watch Video Solution

84. Show that the radius of the right cicular
cylinder of greatest curved surface that can be
inscribed in a given cone is half the redius of

the base of the cone.

° Watch Video Solution



https://dl.doubtnut.com/l/_CcPLX2j89a8u
https://dl.doubtnut.com/l/_5uNnmnk79C3l

85. A cylindrical open water tank with a circular
base is to be made out of 30 sq metres of
metal sheet. Find the dimensions so that it
can hold maximum water. (Neglect thickness

of sheet).

o Watch Video Solution

86. Show that the semi-vertical angle of the

cone of the maximum volume and of given
cos ~1(1)

V3

slant height is


https://dl.doubtnut.com/l/_5uNnmnk79C3l
https://dl.doubtnut.com/l/_0x3QGf3DLaXr
https://dl.doubtnut.com/l/_ze7dLSEARCx4

° Watch Video Solution

87. Show that the height of a closed right
circular cylinder of given surface and

maximum volume is equal to diameter of base.

° Watch Video Solution

88. Shows that the triangle of greatest area

that can be inscribed in a circle is equilateral.

o Watch Video Solution



https://dl.doubtnut.com/l/_ze7dLSEARCx4
https://dl.doubtnut.com/l/_rsHcSdTC7q1R
https://dl.doubtnut.com/l/_5VoUYQjHJnEG

89. Find the tangent to the curve
y = cos(z + y), 0 < & < 27 which is parallel

to thelinex+2y=0

o Watch Video Solution

90. Find the minimum distance of a point on

2 1
the curve + = = 1 from the origin.

x2 Yy

o Watch Video Solution



https://dl.doubtnut.com/l/_5VoUYQjHJnEG
https://dl.doubtnut.com/l/_0G3n7SnueV8V
https://dl.doubtnut.com/l/_IQxjCAddlGVW
https://dl.doubtnut.com/l/_HN9eaaQZWaN1

o1. Find the minimum value of

64 secd + 27 cos ecOwhen @ lies in (O, %)

° Watch Video Solution

92. Show that the minimum distance of a point

a’ b?
on the curve — + = 1 from the origin is
x Y2

a+b.

o Watch Video Solution



https://dl.doubtnut.com/l/_HN9eaaQZWaN1
https://dl.doubtnut.com/l/_NJf57oBIZB8s

93. Show that the length of the portion of the
tangent to x"(2/3) + y"(2/3) =a"(2/3)

intercepted between the axes is constant.

o Watch Video Solution

94. Show that the sum of the intercepts on the

coordinate axes of any tangent to the curve

VI 4+ Y= J/a is constant.

o Watch Video Solution



https://dl.doubtnut.com/l/_ya0L4QPrlFCl
https://dl.doubtnut.com/l/_QclAA5fvqrjB
https://dl.doubtnut.com/l/_oRJrwFuNiu8A

95. Find the equation of the normal to the

7
curve given by z = cos® 6, y = sin® fath = 1

° Watch Video Solution

96. Find the point on the curve
y®> — x? + 2z — 1= 0 where the tangent is

parallel to the x-axis.

o Watch Video Solution



https://dl.doubtnut.com/l/_oRJrwFuNiu8A
https://dl.doubtnut.com/l/_mYU02ZyQYJDh

97. Show that the tangent to the curve
Yy = 2 + 3z — 2 at (122) is parallel to tangent

at (-1,1) to the curve y = s + 2x.

o Watch Video Solution

98. Show that the curves y = 2* and y = 5

()

1+ 1n21nb |

intersect at an angle tan

Note Angle between two curves is the angle
between their tangents at the point of

intersection.


https://dl.doubtnut.com/l/_TBSCBD0u2Tmf
https://dl.doubtnut.com/l/_7p58M8CbDGd5

° Watch Video Solution

99. Find the altitude of a right circular cylinder
of maximum volume inscribed in a sphere of

radius r.

° Watch Video Solution

100. Find the coordinates of the point on the
curvez’y—z +y=0

where the slope of the tangent is maximum.

| |


https://dl.doubtnut.com/l/_7p58M8CbDGd5
https://dl.doubtnut.com/l/_4mAkva1XAhi4
https://dl.doubtnut.com/l/_ECTndZcAmwJP

& Wwatch Video Solution ]

101. Find two numbers x and y whose sum is 15

such that zy? is maximum.

o Watch Video Solution

102. Find the values of x for which f(z) =
z? + 223 — 22% — 62 + 5 is locally maximum

and minimum.

o Watch Video Solution



https://dl.doubtnut.com/l/_ECTndZcAmwJP
https://dl.doubtnut.com/l/_cyFDhvF50WYq
https://dl.doubtnut.com/l/_cvuE68dhrbZ6

103. Find the interval where y=sinx-cosx

x € [0, 27| is increasing.

o Watch Video Solution

104. Find the maximum value of

, 3
y=(1+cosx) sinx,xe [O, T]

° Watch Video Solution



https://dl.doubtnut.com/l/_kPwEL7aEPoQw
https://dl.doubtnut.com/l/_ngXeUbeXMg2t

105. Obtain the extreme point of
f(z) = €"(z* — 6z + 9). As certain whether
they are maximum or minimum points. Find

the extreme values at these points.

° Watch Video Solution

106. Find the maximum of the function

o Watch Video Solution



https://dl.doubtnut.com/l/_wIgvoQQey29F
https://dl.doubtnut.com/l/_PEc63TQbhcqc
https://dl.doubtnut.com/l/_5nY6nNnr773x

107. If a is positive, find the minimum value of

a-+x

Jaz

° Watch Video Solution

108. Use the function f(z) = z'/%, 2 > 0 to

show that e™ > 7°.

o Watch Video Solution



https://dl.doubtnut.com/l/_5nY6nNnr773x
https://dl.doubtnut.com/l/_IUHumlRWX7l5

109. Mention the values of x for which the

function f(z) = x* — 12z is increasing.

° Watch Video Solution

110. Find the interval for which the function

f(x) = tanx- 4 (x- 2) is increasing and decreasing
, ( T 7r)
in 55 )

° Watch Video Solution



https://dl.doubtnut.com/l/_hPqwCTaaFRiA
https://dl.doubtnut.com/l/_NC83deA7oVIv

1M1. What is thevalue of a for which the
function f(x) = asinz + gsini’»a} hasan

T
extremum atx = —?

3

o Watch Video Solution

112. What is the maximum value of the

function f(x)=sinx(1 + cos x) ?

° Watch Video Solution



https://dl.doubtnut.com/l/_rWTcG3NkIOni
https://dl.doubtnut.com/l/_oBwH6ucpTFel

113. If f(x) = a In = + bx® + z has extreme

values at x = — 1 and x = 2 then find a and

o Watch Video Solution

114. Find the coordinates of a point on the
parabola y* = 8z which is at minimum

distance from the circle z2 + (y + 6)* = 1

o Watch Video Solution



https://dl.doubtnut.com/l/_2SmoacQ5jkw4
https://dl.doubtnut.com/l/_Z8Dy30dyt6fs
https://dl.doubtnut.com/l/_6IcWlnpbgqCh

115. Find the difference between the greatest

and least  values of the function

1 1

f(xz) = cosz + 5 cos 2 — 3 Co8 3x

o Watch Video Solution

116. If f(x) = a In = + bx®> + z has extreme

values at x = — 1 and x = 2 then find a and

o Watch Video Solution



https://dl.doubtnut.com/l/_6IcWlnpbgqCh
https://dl.doubtnut.com/l/_4ye2DqsMYN3Y
https://dl.doubtnut.com/l/_psAygYLKSC6a

1
3

117. Find the approximate value of (26.9)

o Watch Video Solution

118. Discuss the extreme value of the function

y=(x+ 2)4(:13 — 1)5

o Watch Video Solution



https://dl.doubtnut.com/l/_psAygYLKSC6a
https://dl.doubtnut.com/l/_fv0cMcPrfjzD

